(19) 



J 



Eur paisches Pat ntamt 
European Patent Office 
Office europeen d s brevets 



(12) 



(88) Date of publication A3: 

02.10.2002 Bulletin 2002/40 



(H) EP 1 014 334 A3 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 7 : G09G 3/36 



(43) Date of publication A2: 

28.06.2000 Bulletin 2000/26 

(21) Application number: 99403241.5 

(22) Date of filing: 21.12.1999 



(84) Designated Contracting States: 


(71) Applicant: SONY CORPORATION 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Tokyo (JP) 


MC NL PT SE 




Designated Extension States: 


(72) Inventors: 


AL LT LV MK RO SI 


• Nakajima, Yoshiharu, Sony Corporation 




Tokyo (JP) 


(30) Priority: 21.12.1998 JP 36228398 


• Maekawa, Toshikazu, Sony Corporation 


01.02.1999 JP 2338399 


Tokyo (JP) 


01.02.1999 JP 2338499 




01.02.1999 JP 2338299 


(74) Representative: Thevenet, Jean-Bruno et al 


21.10.1999 JP 29918899 


Cabinet Beau de Lomenie 




158, rue de I'Universite 




75340 Paris Cedex 07 (FR) 



(54) Data driver comprising a digital/analog converter for a liquid crystal display device 



(57) A drive circuit (12,13) integrated with the LCD 
device containing a digital/analog converter circuit (1 25, 
135) has polysilicon thin film transistors arrayed in a ma- 
trix on the substrate as switching devices for the pixels. 
A level shift circuit (124, 134) in the shift register has a 
basic structure of CMOS latch cells and is utilized in 
each level shift of the clock signal at each transfer stage. 
A sampling latch circuit {1 22, 1 32) with a basic structure 
of CMOS latch cells has a level shift function. These re- 
spective circuits may be incorporated into a single scan- 
ning type structural circuit with the drive circuit-integrat- 
ed liquid crystal display device to provide an LCD panel 
with an extremely narrow picture frame, stable level shift 
operation, stable sampling & latch operation in a circuit 
structure having an extremely small number of compo- 
nents, lowpowerconsumption and a small surface area. 
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